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Description (OniicaHnc H3o6pcrciiitnJ: 



I43o6pereHM€ othocmtch k crpoHTenbCTBy. b uacniocTii k 3amwTe Meranna Tpy6 or BosneficTBiin 
arpeccKBHWX cpefl, a hmchho k ycrpoHCTBaM n/in HaHeceHMH noKpbiTMft Ha HHyrpeHHioio noBepxHocrb 
npon,onrao-ro<|>pnpoBaHHbix Tpy6, Hcnonb3yeMbix b He<Jrrera30BOH npoMbmniemiocm npw peMOHre o6canHbtx 

KCXT10HH. 

W3BecTHa ycraHOBKa, c noMombio Koropon UHjam.^pimecKiie Tpy6bi ro<J>pHpyioT t 3axeM no/jBepraioT 
HopMann3ai^wM TOKaMM bwcokoh uacTOTbi (TBM), w cMa3Ky Tpy6 ocymecTBrmxyr A° h nocne rxxJipHpoBaHMH 
n, ec/m ao rxxJ>pHpoBaHHH cMa3Ky Kpyrnwx Tpy6 ocyinecrBJiHioT H3BecTHMMH npneMaMw: caMoiranHBOM 
CMa3ouHoro Marepnana, nHeBMaTHMecKHM pacnbuieHneM hjih noKpbi BHbiMH npo6Kaxtn, to nocne 
ro$pHpoBaHHH cMaoKy Tpy6 ocyn^eeraaHiOT c nouotqbjo namra, cmouchhoh b cMaoiie h npoTHTHBaeMOM Ha 
rpoce. 

KpoMe Toro, cropeBniyio CMa3Ky. HaHeceHHyio nepeA ro^pnpoBaHneM is. oKanmiy Meranna nocne TBM, raxjKe 
cneAycT yAanHTb c HHyrpeHHeH noBepxHOcrw Tpy6w nepeA BTopiraHOH CMa3K0H. 

M3BecxHa TaKMe ycraHOBxa nnn HaHecemiH >khakhx noKpbiBHbix MarepHanoB Ha HHyrpeinnoio noBepxHocrb 
Tpy6 c noMombio nepeMeu^aioiqpxcsi anacnraHbix npo6oK c MexamraecKHM npHBonpM. Oh a coctoht H3 Rvyx 
snacTHMHbix npo6oK, o^na H3 KOTopbix nonsHXHa. B npocTpaHCTBO i&empy npo6KaMM aamroaioT pacuerHoe 
KomraecTBO noKpbiBHoro Marepwana h cxaniM BconyxoM, nonaBaeMbiM non H36uToqmjM naBnenneM 0,2 - 
0,3 Mil a, nepeMetnajoT npo6Kn no Tpy6onpOBOAy. npo6nH cooAaiOT Heo6xojniMyK> KOHraKXHyio 
repMemraHOCTb, a hx HapymnwH nriaMeTp BbionpaioT b 3aBHcnMOCTn ot AaBneHUH cmaToro B03^yxa, 
BH3K0CTM HORpbiBHoro MaTepwana h D03M0BLHOCTH ocTajaneHMH nocjieAHerx) b bhac tohkopo anAKoro cnon 
Ha BHyxpeHHeA noeepxHocxM xpy6onpoBona. 

OAHaKo Taime npo6KH una MaHmeTbi hcjikjh Hcnonb30BaTb b rxxJjpHpoBaHHOH Tpy6e, Tax Kan Her KOHTaKTa 
MaHaerbi co bccm nepHMerpoM Tpy6bi. KoirraKT mohjkct h nponon bHO-rx*j>pHpoBaHHOH rpy6bi 6y^eT ronbito 
no BnanMHaM ro$p t a Ha BWCTynax ro<J>p bhmaY ero OTcyrcTBMH c MaHxeraMH 6yAyr CKannHBaTbCH orxonw 
o6ropeBtnero Meranna h npenbinytneii CMaaKH. rioBTOpHan CMa3Ka nocne o6pa6orKH TBM TaKHe 6yner 
saTesaTb Ha 3TH HcupmawMaeMbie MaHxerou yuacrKH. 

3aAaMCH H3o6pereHtiH HBnneTcn noBbimeHHe Ka^ecTBa cm33kh c OAHOBpeMeHHOH o^hctkoA HHyrpeHHeH 
noBepXHOCTH npOAonbHo-po^piipoBaHHOH Tpy6bi 3a c*ieT o6ecnenemiH KOHTaKTHoro npHnerannn uaroseT no 
nepHMerpy BHyrpeHHeM noeepxHocrM o6pa6aTw BaeMOM Tpy6bi. 

nocTaBneHHan nenb nocTwraercH TeM, hto MaHwerbi hmoot npo4)HnHpoBaHHyK) c BnanHHaMM u BbicrynaMH 
noBepxHOCTb, HACHrmHyio ceueHHio KOHTaKTHpyiomeft xpy6bi. Ha Bbicrynax waHmeTbi cHa6»eHbi pe6paMH 
KecTKOCTH, npn stom KecTKOCTb MaTOKeT Ha 3THX ynacTKax pasiia vum 6onbme xecrKocm ManscT Ha 
ywacTKax hx nnanifH. 

KoHxaKTHan noBepxHocTb noABiuKHbix h Henon BHmHbix MatuseT HAeHTHMHa BHyTpeimeMy npo^Hmo 
o6pa6aTbiBaeMon rpy6bi no ee nepHMerpy. Tax Kan npo^nnb Tpy6br HMeer cnojKnyio (^opMy, cx>CTomnyio H3 
conpHseHHbtx ywacrsoB Bbicrynoe h BnanHH, to n/in Toro, WTo6bi MaHmerbi He TepnnH ycTOHWHBOCTb npn 
npoABHsemai b Tpy6e, Ha MaHxeTax no BbicrynaM BbmonHeHbi pe6pa xecTKOcni, Koropwe ooecneHHBaioT 
panHOMepHoe npwsaTHe Maiimex k Tpy6e n HaHeceime cMa3KK paHHOMepHbo* cnoeM. 

>KecTKOCTb MaHKCT pasmiuHa Ha HnannHax h BbiCTynax, TaK KaK cima TpeHHH c Tpy6ow Ha Bbicrynax 
6onbnie, hcu Ha HnanHHax. npw pasHoft jkcctkocth n^4>opMauHH Ha Bbicrynax MaraKeT 6yj\err 6onbme, hto 
Mosser npWBccTM k 3axeKaxHio pe3WHbi h 6ojiee 6tacTpoMy ee M3HOcy. VIcnarmeHMe pe6ep jsecTKOCTH Ha 
Bbicrynax Manner ynpo^mner hx, npnueM creneHb aecrKocm sasMCHT or MapKH pe3HHbi, ee 
anacTHMHOCTM, TonniMHbi Ma™cerbi h pa3Mepos npoAonbHo-ro<}»pHpoBaHHOH rpy6bi. 

Ha 4>m\l H3o6pa>KeH oGmiiii bha ycrpoHCTBa; Ha noKa3aHa b nonepewoM ceneHKH MaHxera c 

npo^HnnpoBaHHOH KOHTaRTHoii noBepxHocTbio, noMen^eHHan BHyrpb nponon bHO-ro4 > P H P OBaHH0H rpy6bi, 
pa3pe3 A-A Ha $ht.1. 

ycrponcTBO coctoht H3 na6opa HenoABM»Hbix Mai utter 1 h noABmraow MaHxerbi 2 c pe6paMH jKecrKOCTw 3. 
pacnonojKeHHbix Ha raroKe ,4 n CMa3KH 5, Koropan 3anojmner npocrpaHCTBO Mexny MaHTseraMH 1 h2, a 
raKAe coAepxuiT KpbiuiKy 6. Koropan coctoht H3 ocHOBaHHH 7 h 8 h 3ar\rryniKM 9 co niTyuepOM 10, 
3aKpenneHH0M Ha kohuc npo^onbHo-rxxJ)pHpoBaHHOM rpy6bi 11, HMeioineH BnaAMHbi 12 h Bbicrynw 13. 

YcTponcTBo pa6oTaer cneAyiomHM o6pa30M. 

HenoABmKHbie Maitwerbi 1 jKecTRo KpennrcH Ha nrroKe 4 h bboahtch c ropua b npoAonbHo-ro<J>pHpoBaHyio 
rpy6y 11, a waHmera 2 HacaaMBaercfl Ha djtok 4 c B03Mo»uiocrbx> nepeMemeHHH no nrroKy. npocrpaHCTBO 
MexAY 3THMH MawseraMH 3anonHHeTCH cMaaowbtM cocTasoM 5. Co6painibie Ha urroRe MaHmerbi 
nponBwraioT BHyrpb rpy6bi, 3areM c ropua rpy6bi 11 oneBaioT n Kpennr ocHOBaHHH 7h8h 3arnyniKy 9 co 



nrryuepoM 10 pa3trCMHOH Kptranof 6. riocjie MOHrajKa ycTpoficrBa Ha rpy6e 11 nepeo nrryuep 10 noflaercR 
/jaaneuMe B03nyxa. no^ n^eiicTsiieM Koroporo nponcxo^MT npoABuraeHHc BHyTpn Tpy6bi Mauser ] a 2 co 
tnTOKOM 4 h CM33K0M 5 MeM^y hmmm. II pw 3 tom ua6op Henon,BHJKHbix MauaeT 1 cunMaer c BHyrpeHHeM 
nooepxHoerH upo/^antJio-ro^pwpoBajnioM Tpy6fcj 11 crapyjo cwa3Ky, OKanmiy, a no^BM«Ha« uaHjgeTa 2 non. 
neftcTBHeM AaaneHHH B03/ryxa cKonhowT no urroKy. CMaaiia 5 BbmannHBaercH b 3a3op Mtmfjy MaHmerofl h 
npofyvma* BHyrpeHHeM noBepxHocni Tpy6bi 11 h HaHOCHTCH Ha 3xy noBepxHocTb. 

npM Bbixo^e H3 Tpy6bi 11 Ha6opa Mawser 1 w 2 npoioeo^nTCH onuiioMeHHe nonatm B03njrxa nepe3 nrryuep 10 
ii AeMOHrax pa3-beMHOH KpbimKH 6. 

Tax KaK MaBDKeTbi 1 h 2 hmoot <J»pMy npo^ium HapyjraoH KonraKTHon noBepxnocrn, Hf^emrvrmyjo $opMe 
BHyrpeHHeft noBcpxHocTH iipo^omj loro^pirpoBaimoM Tpy6bi 11, to HHyTpCHHHH noBepxHocTb rpytfbi 
paBHOMepHO owmaercH HenoflBMJKHbiMH MaHxeraMH 1, to ecTb nepefl HaHeceHHeM CMasKH hobom crapan 
cwa3Ka yn,ajiHercH, a b aa3op MejKRy ManmeToft 2 h BHyTpeHHeft nosepXHocrbio Tpy6w 11 BbmaB/iMBaercH 
ciua3Ka, KOTOpan pasHowcepHO HaHOCHTCH no BHyrpeHHeM noBepxHOCTM no bcch ftrame Tpy6bi. B KasnoM 
TunopaoMepe o6caj^ibix Tpy6 jdih oTjjejiuiotf Tomumibi npuMCHHercH nnacrbipb, jynraa nepHMerpa 
HapyxHofl noBcpxHocni KOTopopo HecKOJibKO 6ojibine /yiHHbi BHyrpeHHeM noacpxHOCTH oocaflHofi Tpy6bi b 
HHTepBane pewtoHra. A xax KaK njnma nepnMerpa jyw Kamflofl -ronnnrabi ctchkh cboh, to w HHyrperomrt 
npo^rcrib nnacTbipH j\nn KaxflOH TonnniHbi ctchkh o6canHoil Tpy6w paarareeH h cooTBercTBeHHo 
Heo6xonMMo ceoe ycTpowcTBo. 

3aBHCHxiocTb pa3MepoB MaHHteTbi or Tnnopa3MepoB ro4>pitpoBaHHbix Tpy6 cBeneHa b Ta6nnny. 

TIpe/uiaraeMoe ycrpoMCTBO mojrct 6biTb ncnojib30BaHO npw loroTOBneHHH imacrbipeif, npHMCHtteMbix n/in 
BoccraHOBJieHHH repMenwHocTH o6ca^Hbix kojiohh njuaMerpOM 140, 146, 168 mm h npynoc pa3MepoB. 

Cnenjer HMerb BBHny, mto b 3aeHCMM0CTH ot TBepAOCTK pe3HHbi njaaMCTp iioabmjkhom MawseTbi nojiJKeH 
6biTb paBHbiM jnaaMeTpy HenoBtusHbix Manser (npn Maeno6eH30croHKOH pe3ime cpejniert TBepnocni) hjtm 
MeHbuxe hx /niaMerpa (npH Macno6eH30CTOHKOH peoime noBbmieHHOH TBepnpcni). nocjiejn*ee ycnoBue ynreHO 
Bneyx nocnenHHx rparj^ax raojinnbi. 

McnoJib30BaHHe M3o6pereHMH no3Bonnr noBbicirrb KaiecrBO HaHeceHHH CMa3KH Ha BHyrpcHmoio 
noBepxHocTb npon,QjabHO-rcK}>pwpoBam«>ix rpy6 h 3HawrenbHO coKpanirb TexHOJiormecKyio onepaqrao no 
no^roroBKe Tpy6bi k mcjioji w o boi nuo b CKBaxHHe. 

Tanatt Mamsera Mojser 6birb npHMeHeHa tsxjrc npw o6pa6oTKe npon^onbHO-ro^piipoBaHHbix rpy6, b 
paajnraHbix ycrpoHCTBax, r^e ohh ncnonb3yiorcH. 



Claims [4>opMyjia H3o6pcrcHiLH}: 



YCTPOMCTBO fl/lfl HAHECEHMH CMA3KM HA BHYTPEHHIOIO nOBEPXHOCTb 
riPOflonbHOrOPPMPOBAHHOft TPYBbl. coAepmainee MexanmocKvai rrpuBOfl, iiitok c Ha6opoM 
3JiacTOUHL.ix KOHTaKxupyion^ix no nepuMerpy c BHyrpeHHeH noBepXHOcruo Tpy6bi viarDKer, 
pacnano«enHb£H uempy MaioKeraMM cMa30UHbiM cocrae a 3anopHbrii y3en. OTJiMHaion;eecH tcm, uto 
MaHKerbi hmoot ujjeHTHUHyio ccuerano iipo^anwio-ixx^pupoBainiovi Tpy6bi npo^rcjmpoBain ryro no ce 
Bna^HHOM vl BbterynaM noBepxnocTb, npH stom ManjKeTbi Ha BbicTynax cHa6xeHbi pe6paMM jkcctkocth, a 
wecTKOCTb MaHxeT Ha yrax yuacrKax paawa mjih 6oji wne jkcctkocth Maura er Ha yiiacTKax hx BnaflHH. 



Drawing(s) IMeprexMj: 
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(54) DEVICE FOR LUBRICATING INNER SURFACE OF LONGITUDINALLY 
CORRUGATED PIPE 

(57) Abstract: 

Substance of invention: A rod is fitted with a set of elastic cups which are brought in 
contact with the inner surface of a pipe over the entire pipe perimeter. Lubricant is filled 
into the space between the cups. The cups are profiled identically to the inner surface of 
the longitudinally corrugated pipe so that they have ridges and grooves identical to those 
on the pipe surface. The cup stiffness at the ridges is equal to, or greater than, that at the 
grooves. 2 dwgs 



Description: 

The present invention relates to construction and — more specifically — to the protection 
of pipe metal from aggressive media; in particular, it relates to devices for applying 
coatings to the inner surfaces of longitudinally corrugated pipes used in oil and gas 
industry for repairing casing strings. 

An apparatus is known, using which cylindrical pipes are corrugated and then normalized 
with high-frequency currents (HFC), and, while prior to being corrugated cylindrical 
pipes are lubricated by known methods such as the self-feed of lubricant, pneumatic 
spraying or application of lubricant through the use of cover plugs, after the corrugation 
process the pipes are lubricated using hemp which is soaked in lubricant and then pulled 
through the pipes by means of a rope. 

Also, the lubricant burnt during the corrugation process and the metal scale formed 
during the HFC treatment need to be removed from the inner surface of the corrugated 
pipe before it is re-lubricated. 

An apparatus is also known, which serves for applying liquid coating materials to the 
inner surfaces of pipes with the use of power-driven movable elastic plugs. The apparatus 
has two elastic plugs, one of which is movable. A definite quantity of coating material is 
poured into the space between the plugs, and the plugs are moved along the piping by 
compressed air supplied at an excessive pressure of 0.2 to 0.3 MPa. The plugs create the 
necessary contact tightness, and their outside diameter is selected according to the 
compressed air pressure and the coating material viscosity and also so as to ensure that a 
thin liquid layer of coating material is applied to the inner surface of the piping. 

However, such plugs, or cups, cannot be used in a corrugated pipe since there is no 
contact between the cups and the pipe over the entire pipe perimeter. The cups will 
contact the longitudinally corrugated pipe only at the grooves between corrugations, and 
burnt metal and the previously applied lubricant will accumulate on the corrugation 
ridges due to the lack of contact with the cups. Lubricant re-applied after the HFC 
treatment will also accumulate on the surfaces that do not come in contact with the cups. 

The object of the present invention is to increase the lubrication quality in the course of 
cleaning the inner surface of the longitudinally corrugated pipe by ensuring an adequate 
contact between the cups and the inner surface of the pipe over the entire pipe perimeter. 

This object is achieved by designing cups whose surface is profiled to produce ridges and 
grooves identical to those on the surface of the pipe under treatment. The cup ridges are 
provided with stiffening ribs; the cup stiffness at the ridges is equal to, or greater than, 
that at the grooves. 



The profile of the contact surfaces of the movable and fixed cups is identical to the inner 
profile of the pipe under treatment over the entire pipe perimeter. Since the pipe has a 
complex profile consisting of alternating ridges and grooves the stiffening ribs provided 
on the cup ridges prevent the cups from becoming unstable while they are moved along 
the pipe; due to the provision of such ribs the cups are uniformly pressed against the pipe 
and a uniform layer of lubricant is applied to the pipe surface. 

The cup stiffness at its ridges differs from that at its grooves since the friction between 
the pipe and the ridges is greater than that between the pipe and the groove surfaces. If 
the cup stiffness were the same, the cup ridges would be more strained, which would 
result in the rubber flow-in and in a more rapid wear of the cups. The stiffening ribs on 
the cup ridges strengthen the ridges, the degree of stiffness depending on the rubber 
grade, its elasticity, the cup thickness and the dimensions of the longitudinally corrugated 
pipe. 

Fig. 1 is a general view of the device, Fig. 2 presents a cross-sectional vies of a cup 
which has a profiled contact surface and is placed in a longitudinally corrugated pipe, 
section A-A in Fig. 1 . 

The device comprises a set of fixed cups 1 and movable cup 2 provided with stiffening 
ribs 3 and mounted together with the fixed cups on rod 4, lubricant 5 filling the space 
between the cups 1 and 2, and cover 6 consisting of bases 7 and 8 and stopper 9 with 
union 10 which is fastened to the end of longitudinally corrugated pipe 1 1 having grooves 
12 and ridges 13. 

The device functions as follows. 

The fixed cups 1 are rigidly mounted on the rod 4 and inserted into longitudinally 
corrugated pipe 1 1 through one of the pipe ends, and the cup 2 is fitted on the rod 4 so 
that it is movable thereon. The space between these cups is filled with lubricant 5. The 
cups assembled onto the rod are moved into the pipe, and then the bases 7 and 8 of the 
split cover 6 and its stopper 9 with the union 10 are mounted and fixed at the end of the 
pipe 1 1 . After the device is mounted on the pipe 1 1 , compressed air is supplied via the 
union 10 with the result that the cups 1 and 2 move inside the pipe together with the rod 4 
and the lubricant 5 contained in the space between the cups. As this takes place the set of 
fixed cups 1 removes the old lubricant and the scale from the inner surface of the 
longitudinally corrugated pipe 11, and compressed air causes the movable cup 2 to slide 
along the rod. The lubricant 5 is squeezed out into the space between the cup and the 
inner surface of the pipe and applied to this surface. 

When the set of cups 1 and 2 moves out of the pipe 11, the compressed air feed through 
the union 10 is shut off and the split cover 6 is disassembled. 

Since the external contact surfaces of the cups 1 and 2 are profiled identically to the inner 
surface of the longitudinally corrugated pipe 1 1, the inner surface of the pipe is uniformly 
cleaned by the fixed cups, i. e., before fresh lubricant is applied the old lubricant is 



removed and then fresh lubricant is squeezed out into the space between the cup 2 and the 
inner surface of the pipe 1 1 and uniformly applied to the inner surface of the pipe 
throughout its entire length. With each size of casings use is made of a patch whose outer 
surface perimeter is somewhat longer than the inner surface of the casing over the repair 
interval. And since for each wall thickness the length of the perimeter is different the 
inner profile of the patch differs with each casing wall thickness, requiring the use of a 
separate device. 

The dependence of the cup dimensions on those of corrugated pipes is tabulated below. 

The proposed device can be used in making patches which are utilized for the purpose of 
restoring the tightness of casing strings 140, 146 and 168 mm in diameter, as well as 
casing strings having other diameters. 

It should be borne in mind that depending on the rubber hardness, the movable cup 
diameter must be equal to that of the fixed cups (in the case of oil- and gasoline-resistant 
rubber of medium hardness) or must be smaller than the fixed cup diameter (in the case 
of oil- and gasoline-resistant rubber of high hardness). This requirement is taken into 
account in the last two columns of the table. 

The use of the invention would make it possible to increase the quality of lubricating the 
inner surface of longitudinally corrugated pipes and would considerably reduce the time 
and effort spent in preparing such pipes for use in wells. 

Such a cup can also be utilized for processing longitudinally corrugated pipes in various 
devices when these pipes are used. 



Claims: 



A DEVICE FOR LUBRICATING THE INNER SURFACE OF A LONGITUDINALLY 
CORRUGATED PIPE, which consists of a power drive; a rod carrying a set of elastic 
cups contacting the inner surface of the pipe over the pipe perimeter; lubricant contained 
between the cups; and a cover assembly and wherein the cups are profiled identically to 
the inner surface of the longitudinally corrugated pipe so that they have ridges and 
grooves identical to those on the pipe surface, the cup ridges are provided with 
strengthening ribs, and the stiffness of the cups at the ridges is equal to, or greater than, 
that at the grooves. 
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